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F-3 and P-4 kmck data am presentedfor blends of 0, 20, 40,
60, and 80 percentby VOlUIM of triptsne in 28-R reference fuel plus
approximately4.6ml !l!EZper gallonin the finalblends. For cm- -
pariscnof hock-limitedperfonnanc e ~ 28-R referencefuel containing
2.7 percent by volme of xylidinee and leaded to 6 ml TEL per gallon “ .
IS imwd. In order to yrovideinformationon temperature6enei-
tlvities,two setsof.modifiedconditionswere used in additionto .
the Standsm F-4 engineConditions●

The reciprocalof the knock-limitedindicatedmean effective.
pressure of the triptaneblendswas foundto vary approximately
linearlywithpercentagetriptane at all the F-4 enginecondi~lons .
and fuel-airr&ies ~esti&ted.

mTRoDucimlv
The data presented in this report are part

~ h detemhe the book-limited performance
fuel blends.containing triDtane. This work was.

of a general prc-
Charscterie-ticsof . .
reauestedby the .

Amy Air Forces and i; be& ocmducted at the Airc&f’t En&e
Research Laborato~ of the WA, Cleveland, Ohio. The data for the
tests reported hereinwere obtainedduringMarch 1944.

APPARATm Am!EESl?mmOElxm

The T-3 and the F-4 enginesused to ob&in the data presented
in this report confolmed tQ the..pag~e, uqi$s ,*th the following
exceptions:

.
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1. The F-3 engineoperatea
all?supplyInstead-ofU$th

a barmetricellymntrollea dry-
the M@ratlng ice tower.

.
2. The F-4 engineemploywlelect-o Imock detection.

The datapresenteacovertwo seriesof testson the F-4 enginerun
to evaluate the knock-llmlted performance of blends contaimlng trlptane
and 28-Raviationfuel. The first8erieswas undertakm to determine
the F-4 enginespeclfiea ratingsof the triptaneblends. For.ccanparison,
a testwas run on 28-R fuelcontdning approxlmatwly3 peroentxyliaines
by volumeand a le@ conoentrattonof 6 ml per gallon. The secondseries
of testswas run to aeterminethe bleudlngcharaoteristlce~ undera
serieeof engineoperatingconditionsj of the blendscontahlng triptane
and 28-Raviationfuel.

No singlesmall-scaleengine,operatingat a fixesaet of condi-
tions,can preaictthe lmock-llmiteaperformance of a W-scale engins
operatingunder a tide vezletyof conditions.Unpublishedtestsop.fuels
contain@ xyliMnes indicatedthat the followlngthreesetsof Cl!%
engineconditionswouldrepresenta reasonablybroad range?f full-scale
single-cylinderlmock-llmlteaoperation: ,

Irilet-alr coolant
temperature$emperatue”Sparkadvanoe

(m) (OF) (degB.T.C.)”

F-4 specified 225 - 375 G
MOaifieaconditionA 250 250 30-
Mdifiea conditionB 150 - 250 “30

.. .- .

At each of theseconditionsthe blendscontaining@, 20, 40, 60,
end 80 peroentby volumeleadeatrlptaneand 28-R aviationfuelwere
testeson the esmeday. The beck-lhuiteaIndicateamean effective
pressuresfor the differentblendsat a @ven conditioncan therefore
be assumedto be relativelyconsistent..In adaition,F-3 testswpre
made on the blendstesteii. ,,“

DISCUSSR)IVOF RESULTS

Figures1, 2, and 3 presentthe knock-limitedF-4 perfomanoe data
for the trlptanebleqdsand, withinreferenoe-fuelllmlts,the comes-
pcndlngbraoketing referenoecurves. When rich-mixtureperfomanoe of
the blendswas betterthan that of S-3 plus 6 ml TEL per gal+, only

5..
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the referenoe cur%. f~ S~~?plns.6 “nil’‘wasplotted. The testresults
on 28-Rfuel amtalnbg Z~7psroent.xylidinea.ti leadedto 5.96ml
TEL per gallonare shownin fi@e 4;.An enginefailure(pidxm and
cylinderscuffing)prevemtbdths.tes~of 28-Rfuel. This pistonand
oylinderfailure.Vasattrj%tiedto *@f’icient cleeranoe,and a
10636ODpiston~wse Imrttied in a .nevcylinder for I&a subsewent

.% .temte. . “.“ . ..
(.. .

The estimated l&L wil rich p&fonuanoe npiers of the first .
mries of blendstested& ~santed Ih table1. Lean-mixtureas
well as rioh-mixture knock-limited perfonaenoe improved with ti-
measing triptane (mlltent● The fuel mnta~ xylidines gave lower
knook-linited”F-3 gpr$ozm+ioe than anticipated.

..

After the B-.4engine was,uve~hau16d,“the second series of te6t8
m the tl?iptxuleblends WaS begun. These tests sre presentedin the
chrotiogic~ ‘arderof enginetesting. Figure5 showsthe data rxm-
piled,onMaroh 21 for the blends con~ O, 20, 40, 60s and,80
peroent leaded.triptane md 28-R aviation fuel tested at an inlet-
air temperature of ~@ I’# a coolant,t~erature of 250° F, and a
-k advme of W“ B .T.C. A steadyinorsasein the lean-and the
rich-mixt~ %nock-lmted performanceaocanpemieaan Inoreasein
*iptane conoent~tion. ,

.,
Ee~ “@ Beatty (referenoe1) @me suggestedthat,with quper-

Ohargede~ines, the plot of reciprooe,lof lmock-limited indicated
mean effectivepreemireagainstoctanenuuiberis a straightline.
The graphof reciprocal.of knock-limitedIndioatedmean effective
pX’essureagainstpercentagecanpositlonhas been foundconvenient
ti the mdiction of blendpqfomanoe of paraffinicfuels (refer-
enoe 2). Figure6 showssucha crossplot of the data in figure5
at fourfuel-airratios.-mse data indioatethat a reciprocal
X’ela~iogis approxmte& satisfiedby the blendsof triptaneand
28-Raviationfuel. .

,.,
.

The,lmook-lin4tedperformsnoedata of the triptsneblends
tested”.onMaro~ 22 ht”en met-am taqperatuxwof .15@ ~, a coolant
tml’ature of 250°F; and a sparkadvanoeof 30°B .T.C. em pre-
sentedin figure7, and a crossplot of the hock-limitedindicated~
mm” ef?60tivepre~sure(reciprocalscale)againstthe percentage
ccmpsiticm is presentedin figure8. Ths ~ssive gainsin
knook-limitedfndioated mean effective nreseure for eaoh additional.

‘~m-Peroent l.noreqssin triptane”conmntiationat 8 fuel-airratio“of
0.0625wem 43, 46, 711,and 103
(fig.7).

pouudsper sqqareInoh, respectively



.

.,

a

“. .

,. ,

4’ “

. .

.,r.
. . I

&“&del? to glm9’an~l@cEVbbn of the temperaturesensitivityof
““trlpt&,the ratio.of the’knock-limitedIndicatedmean effective
pl%ssureat an Inlet-alrtemperatureof l!500F to that at an inlet-all?
tempemtum of 250°F“Is-presentedin tible 11. The changeh -k-
Mmlted indicatedmean effectiveprep,sureaccaqwqdng the 10@ F ohange
lirthe -et -airtemperatureis.elso talmlat@. The lmock-l~ted
fndlcatedmesa effectivepressure WEM’“leasaffected.byMet-b t_~-
--a at richrnlxtures.than at leanmixtures. Althoughno consistent
-M otherthan a &crease with.increasingfuel-air ratiowas observed
in the“ratio of the indicated mean effective pressures, the actual dlf -
ference in the Indicated mean effective pressure accompanying the 100° E
changeIn inlet~alrtemperaturesteadilyincreacedwith trlptaneconcen-
traticmat low fuel-airrhtios.

In order to eetlmateperformancee nmibersand checkthe condition
of the engineafterthe high-powerruns, 26-Rfuel was rated (flg. 9).
The S-3 refqrencefuel plus 2 ml ~ waq about10-pounds-per-square-kh
“~icated m@ effectivepressurebelow the standsrdPM at the peak,
but part of.thisdiscre~ancyis causedby the-use.ofelectronicrather
thanaudible.maim of Indicatingknock. The follx performance num-
bers with cobsponding fiuL-air ratios have been asaumed on the basis
of this test for 28-R fuel: 0.0625, 11.l; 0*070J 113; O.080j 132; O.I.Ms 132.

. .
Figure10 prS19entSthe l&ock-llmlted performance of the triptene

.blends tested at F-4 .copditl@ on March 25. The lmock-limlted indicated
mean effectivepressure(reciprocalscale) is cross-plottedagainstper-
.centsgeccmposiiim in’fimre-11. Here.sualn, the tilation ie aPP=-
imateiyM&r.. Men et &e relativelye%& F-4 conditions, i-tiition
.of triptane caused hacorresponding increase in the lean+ure knock-
llmlted performance. o

. .

-,

“:.

The relativekn6ck-llmltedindicatedmean effectiveprekmuresof
figure10 and the perfo~e numbers of the tripte.ne blends (estimated
by multiplying the assumed perf~~e numbersof 28-Rfuel frcnnfigure9
and the relatlveIgmck-limitedindicatedmean effectivepressuresof
“figure10) @e” presentedin tableIII. Mthough thesevaluescannotbe
expectedto agree~cisel.y with ~ose of table1, the two,setsof values
szw of the s4neorderof ma@tude at rich fuel-airmlxtwres..If the
assumedvalue qf We 28-Rperfo~e n~ber at a fuel-airratioof
0.110of tableIII.were c~ed to 125, the two sets (tablesI and III)
Wouldagreealmostaactly.

..

The estimktedperformancenmhers at a fuel-airratio of (I.06Z In
tibleIII do not a&e With the lemmxtm perfomnancenmibersthat
mightbe estimatedfrm figures1, 2, and 3. Becauseall the data h
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one *, Zt 1s believedthat they are the
of renroduolbilltmof lean-mlxtumPerform-.,. . -. aimsutbr *-F-4 c-tinditim 18-WE&L zeoogri~e(l.

The hook-limitedindioatedmean effeotivepress&e agehmt per-
ce~ cmpcmition for leaded triptam and 28-R fuelblendsin the
F-4 ex@ne can be appmxhately representedby &e equation(of.figs.
6, 8, and 31):

P(E -A) -B (u

where

P lmock-limitedindicatedmean effectivepressureof the find blend
M percentagetriptanein 28-Rfuel
B constantdependingupon fuel-airratioand engineconditions
A the value of N ocmxmpmxling to ~te P

--tqJ * v~US of A =S “Cipp2%XdlCMtC~137 f~ U
fiml-alrmtloe and conditionstesteden the 3?-4engine. The value
137 Is the absoiseaof the intersectionof all the curvesof figures
6, 8J M 11. tith ths &inate COR%B~ tO iIlfiIlite hlOCk-lilUitSa
indicatedmean effeotivepressure-J henoe J ~tia not be expectedto
be affectedby enginecondltims. For convenience in esthat~ lean-
mixture perfozmanoe characterletlcaat the threemta of enginecon-
ditions the O.06?3fUel-ab-~tiO Cumes of figures6J 8, and ~ am
replottedin figure12.

IfJ at constamtfuel-airratioand engineconditions equation(1)
Is writtenfirstfor the blendedfueland themfor the 28-RfuelJthe
faotor B oan be eliminated.The followingequationresults:

P 137.n—
P* 137 - N

(2)

where P. is knock-limitedindioatedman effeotivepressureof
28-Ratition fuel. This equationheld fairlywell for all fuel-
air ratiosand enginemndittona tested. As oan be seen from table IIIJ
the Indicated-mean-effective-presmme ratiowas fairlyindependentaf
fuel-airmtio and agreedreasonablywellwith the valuepredicted
by equation (2)..

SimilarlyJif at a
Yrltten for two Sets &

giventriptaneoonoantrationequation(1) is
engineOonaltloneand the two resulting
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equationsare divided,the ratioef the indicate~mean effective
preaeures’at the two conditionsgives: t

.
(3)

E other uorda,the ratioof the bock-limitedindicatedmean effecttve
pressuresat the two engineconditions16 Mpendent of trlptanecon-
centrateion. This trendwas roughlyveriYiedIn tableII. Other dmil.azz
extensionsoi?equation(1)J resulting frcm the fact that A “wascon-
stant,can easilybe derived.

~igure 13 shows a plct of Y-3 and F-4 performance numbers (roclp-
rocal scale) of table I against percentagecomposition.The F-3 engine
did not satlsfaotorllyIndicatethe observedtremendousimprovanentin
lean-mixtureperfomance oausedby the addition of triptane .to28-R
aviationfuel under superchargedteatmethodsJ but the ratingsdid show
PrWm Ssivetipmemnt with Increasesin triptaneconcentration.

28-R

SUMMARY OF RTEULT8

The folLowingresultswere obtainedfrcmthis investigation;“

1. The F-4 end the F-3 ratingsof blendscontainingtriptaneand
aviationfuel are tabulated:

... .. -— — —— —... .. .:— — -.-——. .- --
Blend c~po6itionaJ percent performancenumber
...

T
....--------.---—--_-___... .-

Trlptane ~
~..... . .-

28-Raviation
!
~-4 (rich) F-3

+
fuel

-.-.----— - ——_ ——.

7

——-— +—___
0’ 100 b126 i 100
20 80

I
147 ~ 109

40 60 179 ~ 116
60 40 I
80 L 20

—.— I b= _i_xE_ ~.—.-....— —.- .—..
%’lnd.TELconcentration,approximately4.6 ml/gal.
extrapolated ib?cuureciprocalblendingrelation.

1

. ...
:. ...
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2. The temperature senaitivlties of the trlptane blends aa
“ represented by the ratio of the lmock-limited indicated effec-

tive pressure under mndltion B to the lmcmk-llmited Indicated
mean effective premure mder mnditlm A ma roughlyIxilepende?rt
of triptanemnoentmtion and varkl f’rcm1.25at a fuel-airratioof
0.0625to 1.06 at a ml-air ratioof 0.090.

3. As a first approxlmati~, the xwciprooel of the knook-llmlted
Izdlcated mean effective premure of the tripteae blends varied lin-
early with the percentage triptane at the veriow condlticml tested.

4. The blendcmntiMJ 80 peroenttriptane,Z) peroent28-R
aviationfuel,and leadedto 4.6ml TEL per gallon allowed a knook-
llmltedindicatedmean effeotivepressureof approzimitely2.4 times
that of 28-R fuelat eaoh fiml-alrratiounderthe threesetsof
operatingconditlonetei3tedin the F-4 el@ne.

Alroraft En@ne ResearohLatmratory,
NationalAdvisoryCcmmltteefcmAeronautics,

Cleveland,Ohio,April 18, 1944.
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m=bon -1 Blends. lmOAARR HO, 3ml,
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TABLE I -.KT?OCK—UMI!lXDF-3 MD F-4 RIERFDIMM’KX
.OF AVIATIOIV-FtlELBIZMDS

. ..

Blend

#

28-Raviationfuel;
4.53 ml Tm/g&l

20 percent trlptane;
80 percent2&R;
4.58ml lU!Z/gsl

40 percenttriptane;
60 percent28-R;
4.58ml !m/gd

60 percenttript~”j”
40 percent28-R;
4.75ml m/gal

80 percenttrlptane; “
20 pement 28-R;
4.59ml Tin/gel

2.7 percentby vohme
Xylldlmxl;97.3
percent28-R;
5.96ml TIKG/uel

.,FY4 (rich)

L
~rfomance
ber

- .%26

147

b179

b220

a300

151

F-3 rat-
Ferfomance

s-3+ mlmL nmber

---------------- 100

O.= 109

.55 116

c1.46 133

2.74 145

99.5 octane --------.....

nuuiber

.~ted - reciprocalblendingrelation(fig.13).
%timted fran Imp of test fuel and S-3 plus 6 ni-TEL at peak of
lmep agalnet fuel-alr ratio for S-3 plus 6 ml.

cThe F-3 mtlng was made on a later blend containing 4.64ml TEL/gal.

lWationel Aa~i~~
CcmmltteeforAeronautics
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!MBLEII -l!lFl!KTOF ACHAHG211ilHIXT-AIR
)

TJMmRAmRE Fmx1500tol#50° F “
OE KmcK-LIMmED PERIKI-E OF BImm CmmAnmG !rRnTAm :

ABD 28-R AVIATJDH FUEL

IF-4engim operatingat modif
~tum, &OO l’;inlet-
tration,approxhately4.60&

1 I ratio I dif’f’er-

1 1 I ence
.0 I1.20 i 32

“120

I

1.28 51
40 1.24 54

I 60 I1.= 68
80 1.21 78

Ledconditicme;eparkadvance,30°B .T.C.;coolant ~
dr temperatures~ IS@ F and * F; leadconcen- ~
ml Tm/gail —,

I’uel-dr ratio
0.070 0.080 I 0.080

illlep \ Imp Il?lsp I imep lmep I imp

! ence I I ence I 1-
1.16 ! 27 1.I.I. i 22 1 ●09 ~ 18 1’
1.19 : 37 1.10 1 23 I1.07 I 19 “
1.13 ~ 34 1.09 I 26

II
1.03U

1.13 40 1.07 &

I

1.04 14
1.13 ~ 55 ,1------ ------m -.-... .......

TABLEIII - COMPARISMOr 21UXZC-IJMT131=IMIHGE OF 28-RAVIATIDIWI’UEZ
U13!HAND~AIDITIDHOF~ AT F-4CORD13?~

telyr~inalleadconcentmtion,approxima 4s5 ml Tl!z/@j
Percentage imep ratio Fuel-airratio
triptanein Celctited
find.blend fraflequa- 0.0625 0.070 0.090 0.I.lo

tion (2) Perfozw imep Perfonn- imep Perfonu- imep Perfonu- *P .
ratio ence ratio ante ratio ante ratio

Ze* nuib~ nlzmera xnanbe~
o 1.00 1.00 13.3 1.00 132 1.00
20

132 1.00
1.17 129 1.16 129 1.14 153 1.16 155 1.17

# 1.41. 159 1.43 164 1.45 197 1.49 188 1.43
60 1.78 196 1.77 214 1.89 24A 1.85 1.79
80 2.40 2.22 b~7 .... b~~ -...

b~~ ----
292 2.59

100 3.70 b~8 .-.. b~8 ---- ~~ ----
.——

%elculatedby multiplyingthe assumedperfonnance nwiberof 28-Raviatioafuel.
by the tip ratio.

%htmted mm the calculatedhlepmtlo ● . MationalAdvieory
Cmwlll%eeforAeronautics

. .

cc



.

I NATIONAL ADVISORY
111 ““ ‘

1111 111 TU -Tlrl TT1l 8818 1111 191, ~,,, .,,, ,.,..?

COMMITTEE FOR AERONAUTICS

*

/ 1

lgo “

-1

160 r 1

tlllll)tfl

Ii 1

klllkflll
1

/ p J

120 - k f b “

II

L

1/ ‘ Fuel
100 -

17

n o per cent trip% ane 4 so ~ercer t 2s R le!detl
to 4,.58 ~ TEWeal -1

E !“+-4 1A

,

lJ,J,ml,,.l
,

I 18 %; + b.5 uk TEIk;,l I

, , m m 1 1 m I 9

I I I Ssl\o

80 I&

lgure 1. - The knock-limited performance of a blend containing 20 percent triptane plus
SO percent 28-R leaded to 4.58 ml TEL per gallon; operatl on under F& speclflcatl one.



NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

2s0 .

~

(-).
o

260 /
o — — +---

F
----

-. .

. 4)
w

~ AC) .

z
a.

% 220 , /

.5
‘e
w
5 0
~
-+ 200 :
+
0
z

?

160 - c1 o ]
o

) ‘j V

We 1

150
0, 40 p+. cent trl*ane 60 pert n: 2t-R

.05
Fuel-air ratio

Figure 2. - Ths knock-limited Der?oPmance of a blend contalnlnfz ~0 percent trlptane ~lus ?C
percent 25-R leaded to 4.58 ml TEL per ~allon; operfltlan under F-q Sp3CiI_iCaT !OLS.



I

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

J&lo;

9
—

o
— *

ch

o 6

r o
w

yo 1 /
\

/

/
o 0

J

. Too:

5
d
:

‘-’. 260 :
04
w

I

o

1
K1
a) \ v
~ 260 “

/ v \

2 0
/

~ 7
v
2
u 240 - /

k / ‘ F~el

g-lir

180
.Oy .06 .07 .08 .09 .10 .11 .12 .1; .14

Fuel-air ratl~

F1 ure 3. -
L

The knock-limited performance of a blend containing 60 percent trlptane plus
percent %-R leaded to 4.75 M1 TEL per gallon and a blend containing gO percmt trl!xzme

plun 20 percent 28-R leaded to 4.59 ml TEL per gallo~ oppretion under ?-4 epecl Cicatloms.



240

220

20C

16c

14C

NATIONAL AOVISORY
COMMITTEE FOR AERONAUTICS

I

I

I

t 1 I 1 I I 1 /i I 1 1 1 1
... ------

e

Fuel-air ratio
–.

Figure 4. - The knock-limited perform nce of a blend containing 97.3 percent 26-R plus
.?.7 percent xylld.lnes leaded to 5.9 ~ ml T2.Lper gallow operation under F-4 specifiutions.



,.

F

42o

t COMMITTEE FOR AERONAUTICS

400 :

JSo :
c

340“ I

/ ‘.1!3,?1fiec 4
320 -

ron?lt ion
d

=U.pera:ur+ , w
t t?npe?Ft>.ire, ‘f %

~ ~ 3.C.

Joo “

!.
/
I

/ o

280 #n w

260

/
T?lp’ane TE??

]
J _ _ _ _ _

(percent) (ULIga 1)

No

2?0

200

1130

160

140
.05 .06 .07 .Oa .09 .10 .11 .12

Fuel-air ratio
‘lgure 5. - The knock- llmlted Performance of blends containing trlptane and 2g-R aviation

Fuel in an F-Q engine operztlnq at modified conCltlOn A.



al

w

iooo
800
700
600
500
J+50
400

350

yoo
280
260

2Jlo

220

20(+
19&
180~

174

.60

150

40

l~o

120

110

100

95

90

85

80

75

70

NATIONAL ADVISORY
COW4 I TTEE FOR AERONAUTICS

/%
/ //

/ G /%

I /. /
! x’

/
1 I // ,

/

/

( v /. /

/ ?

/
/

/
/

Modl fled condl tlon A

Fu el-ai r rat 10

20 40 60 60 100
Percentage trlptane in 2X-R aviation fuel

Figure 6.- The blendlng characteristics of trlptane and 28-H aviation fuel in
an F-k engine at modlfled condition A. Lead concentration of final blend approx-
imately 4.6o ml per gallon.



.—

460

440

y30

~bO

>40 :

320 -

Modl fled condl tlon B
-jOoF

20
:~ 20

0 ?;~:
260 : A

+ v go 4.66

/ \

240
/

ti
.

R
]

w

220

/ F

/ - .

/
n

200 .
/

R
/

1s0 rll,,
,.- ,;.---

, , ,, , 1, , ,,1,~ L1 tm, 11,1 I1m1 11t~, 1, ,t,1 1111 111 11I1>
.05 .06 .07 .Og .09 .10 .11 .12

Fuel-air ratio
‘Qure 7. - The knock-l lmlted performance of blends containing trlptane and 28-R aviation

fuel in an F-h engine operating at modified condition B.



I

I

I

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

520

d - h
\

500
,

/ f

Jd ‘

Ma lifie 1 con Iltlo <I B
480 /

Inlet -air tempe~aturP, “F 150
Inlet ‘-cool ant t emperature , ‘F ?50
Dark adva nce. leg B,T.C.v

Mipt ane TEL
460~ k an (Q&a 1)

v /?!0 4.66
\

440 ffl/J[ .3”29W3

.05 ..06 .07 ,08 .09 ● 10 ● 11
Fuel-air ratio -

Figure 7. - Concluded.

L__ I



,.

m

NATIONAL ADVISORY
COMMlllEE FOR AERONAUTICS

1000
&

800 I .!
~g

500
450
400$
350.

300
280~
260

240,

22

20
I

170
160

150

IJ+o.
M

l~o
nlet -air t empebatur e, ‘F 150‘
nlet -cool 9nt t empe r 3tcre , ‘F 250

120
m rk adva ~ce, teg B.T. C.—. Jo

Fu?l-al r rat .0

110
0.06 ?5

.09)

100
ata

95“
r sell:% y~l;t’ taken from curlye.~r,_

lgu-e 7.

90

85

80

75

7-,-
0 20 40 60 ?!0 1C4)

Percentage trlptane in 2g-R aviation fuel
Figure g. - The blending characteristics of trlptane ana 26-R avia.tlon fuel

an F-b engine at modlfled condltlon B.
In

Lead concentration of final blsnd approx-
imately 4.6o ml per gallon.

, --, ,,, ,,m , -—-- .— ,,.,.. !.!!! ! m ! , , . . . . . . . . . -,, —..,- - .,,! ! II



.-

60

50

@

Jo

2C

220

200

100

go
.

Flg[

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

I

I

/
/

/ L ;---
9

+ “. -,
‘,-----

/ ‘

*

if

0 /

Y Y

/ p

1 I I , , i , 1 1 L , 1 , 1 1 1 1 I 111 ~1. 1111 11 11 , , -Ill! 1 11 , 1 . 11 I r
C5 .06 .07 .Og .09 .10 .11 .12 .13

Fuel-air ratio
Ire 9. - The F-b performance rating of 26-R aviation fuel..



.,

360, P
r , ,

NATIONAL ADVISORY
COkUITTEE FOR AERONAUTICS

320 -

Too :

I

/
/ I

[

2rso

I /171 I 1//-’1 o
260

I I I 1w I

F
/ 1

t
/

k v

240 / I

— — — — — —
--u

)

/ /
1
/

7

/

?Zc

L I I

I

200 , [ 1 , ,, .

Y

I , , 1 ,

I
, , ,

c I II I I I I 3

t I
180

I /1°1 1/1 m I I l+’+=’+ I I ]

I /

6’
I /--- \ 7

1 n /
II I f / 1

1 I 1 /1 1 A 1 1 1 1 1 I 1 1E M 1I II II f I /[ Irile:-dlr t.dmnerdtu:.e 1 F
1/1/11 1/11 I IYet-&ol.~t” te4pereiure,1°F 1375 i

160

140
q 1/1./1/1111 101 Id I I IL+ I

+
120

h v
n /

\

1

r

/ / ?’
..<,

‘A 6a 4.5fj
/ v

J / J

.-, -—- -.
Fuel-a lr-r8tlo

~igure 10. - The knock-limited performance of blends cOntzlnlng trlptane anti2E-R aviation
fuel in an F-4 engine operating at specified conditions.

— .—



m

1000
8(m
700

500
450
400
350

300
280
260

240

220

20Q
190
180
170

16c

15C

Q;

13C

12C

llC

10C

95

9C

85

8(

75

7(

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

I 1 I

J
/d

K 7
/

/ /.’ ‘
/ / ?

/ / ‘ / ‘ / #
/ / / /
/

/ /
/1 /

/ “ / /
/ ‘/ v /y /

// //

? /
(> / /{

}~/

) {
f

(
/

)

)
F- 4 co]

Inlet -air temp
Inlet - cool ant

-

Fuel-<

/ 0 .(

a~~ ~ ~ ~
in f lgura 10.

20 40 60 80 100
Percentage trlptane in 2g-R aviation $uel

Figure 11.- The blending characterlatlcs of trlptane and
In an F-b engine operating at s ecifled conditions. Le
blends approximately 4.55ml TE 1 per gallon.

4 ,

//
//

r

Itlo ne

‘atur ~F
!mrperature , ‘F 375

r ra tlo

i25
‘o
Lo

,—
,0

S-4(

2g-R avlatlon fuel
ad concentration of final

.—



m

1000
800
~o(&

;;

400

350

300
28o
260

240

220

190
18d

170

160
I

150

ll+o

130

120

110

100

95

90
(

85

80

75

70

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

/ /

/ ‘
K

/
/ /

/

/

,

/

/

/

/

f

/0
-1

Englr e cor Iiltlcns

o F-4 5 peclf 1 ed

ta f or Pa lnte taken f’ror curv es
pres ented in r lgure 6 5, 7, lq.

Percentage trlptane In 2g-R aviation fuel
Figure 12. - The blendlng Charactcrlstlcs of trlptane at .0625fuel-air ratio. F-k

engine operating at speclfle~ and modlfled conditions. Lead concentration of
final blend approximately 4.60 ml TEL per gallon.

l— .. “ ., .,. , , . . ,., -,,.-. . . ,, .,, , ,, ... ,,, , , ,,, ,,,,,,,,,,,,.,,,-,, ,,



—

..-
380 NATIONAL ADVISORY
3C0 COMMITTEE FOR AERONAUTICS
340 ~
S20
300 ,
280 I I
260 , I I I

240
J I I

220 .

290

I90 1 I /1
/’

180 , J./
>‘

I70 ~ /
/

160
/

I50 .
A

I I 1/

=EEl=

/

!Oq

Data for

90 ●

o 20 40 6
Percentage trlptane in 28-R aviation ~uel

I 1

/

/ r

/
m

/ ‘

o F-4
•1 F-3

lint $ takem frclm tE

80

=1=
*

1

1

Figure 1~. - The blending characteristics of trlptane in the F-q
and F-J rating engines.

I



.

.-

——-. .— . . --— . .----. .. .- ,....... ,,, , ---- . . —..!!!,..!! !! !!!!..,.. ..,..,.-..,,--


